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-BTHOXY-3-PHENYliPROPIONIC ACID DERIVATIVES FOR THE TREATMENT OP LIPID DISORDERS 

Field of the invention 

The present invention relates to certain novel 3-phenyl-2-arylalkylthiopropionic acid 
derivatives, to processes for preparing such coii^x)imds, to their the utility in treating clinical 
5 conditions iucluding lipid disord^ (dyslipidemias) whether or not associated with insulin 
resistance and other manifestations of the metabolic syndrome, to methods for their 
therapeutic use and to pharmaceutical compositions containing them. 
Background of the invention 

The metabolic syndrome including type 2 diabetes mellitus, refers to a cluster of 
10 manifestations including insulin resistance with acconipanying hyperinsulmaemia, possibly 
type 2 diabetes mellitus, arterial hypertension, central (visceral) obesity, dyslipidaemia 
observed as dwanged lipopiot^ levels typically characterised by elevated VIDL (very low 
dmsity lipoproteins), small dense LDL particles and reduced HDL (high density lipoprotein) 
concentrations and reduced fibrinolysis. 
15 Recent epidemiological research has documented that individuals with insulin 

resistance run a greatly increased risk of cardiovascular morbidity and mortality, notably 
suffering from myocardial infarction and stroke. In type 2 diabetes mellitus atherosclerosis 
related conditions cause up to 80% of all deaths. 

In clinical medicine there is awareness of the need to increase the insulin sensitivity in 
20 patients with the it^tabolic syndron^ and thus to correct the dyslipidaemia which is 

considered to cause the accel^ated progress of atherosclerosis. However, currently this is not 
a universally accepted diagnosis with well-defined phaimacotter^>eutic indications. 

The S-eiiaxitiomer of the con^und of formula A beto 




2-ethoxy-3-[4-(2-{4-methanesiilfonyloxyphenyl}ethoxy)phenyIlpropanoic acid, is disclosed 
in PCT Publication Number W099/62872. This con5X>iaKi is reported to be a modulator of 
peroxisonoe proliferator-activated receptors (PPAR, for a review of the PPARs see T. 
M. WiUson et al , J Med Chem 2000, Vol 43, 527) and has combined PPARoc/PPARy agonist 
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activity (Structure, 2001 , Vol 9, 699, R Cronet et al). This compound is effective in treating 
conditions associated with insulin resistance. 

Cd-pending PCT application No. PCT/GB02/05743 discloses a compound of 

formula A 




SO^CHg 



wherein represents cbk>ro,fhioro or hydroxy as well as optical isomers and racemates 
thereof as well as pharmaceutically acceptable salts, prodrugs, solvates and crystalline forms 
thereof, processes for preparing such conqpounds, to their the utility in treating clinical 
conditions including lipid disorders (dyslipidemias) whether or not associated with insulin 
10 resistance, to methods for their tberapeudc use and to pharmaceutical con^ositions containing 
them. 

WO 02/100813 discloses that compounds of formula C 



AT-' 




c 

15 in which Ar is a substituted or unsubstituted aromatic group; Q is a covalent bond, -CH2- or 
012-012- ; W is a substituted or unsubstituted alkylene or a substituted or unsubstituted 
het^alkylene linlring groiq> fix>m 2 to 10 atoms in length; the phenyl ring is optionally 
substituted withiq> to four substituents in addition to Ri and W; and Rj is inter alia -(CH2)ji- 
CH(OR2)-(CH2)inP or -<CH)=C(OR2) -(CHaJUB wtoein B is inter aUa COOR3 ; R2 is H, an 

20 aliphatic group etc.; R3 is H, an alq>halic group etc.; and n and ni axe inde^^ or 2; 

are modulators of PPAR receptors. 

Surprisingly a select series of con^x^uiids has now been found which are dii^ 
PPARcx/PPARy nmodulators. 



wo 2004/113276 



-3- 



PCT/GB2q04/002619 



Pescription of the invention 

Tbe present invention provides a conpound of foimula I 




whCTein T represents O, S or NR and wherein R represents a H, a Ci^alkyl group or a phenyl 

s Ci^alkyl group and pharmaceutically acceptable salts thereof 

It will be app-eciated by those dolled in the art the coHf^ounds of formula I contain an 
optic^y active centre and therefore can exist as enantiomers which can be separated as 
described later. It is expected that most, if not all, of the activity of the coiDpounds of formula 
I resides in one enantiomer: either the S or the R enantiomer or the (+) or the (-) enantiomer. 

10 The enantiomers which are more active in the assays which are described later are preferred 
forms of the present inventioiL It will be understood that die present invention includes all 
mixtures of this active enantiomer with the oth^ enantiomer, for exanople the racemic 
mixture, which is a useful intermediate for die active enantiomer. 

The active enantiomers may be isolated by separation of racemate for exai^ 

15 fractional crystallization, resolution or HPLC on a chiral column (for example a Chiralpak™ 
AD 250x50 column). Alternatively the active enantion^s may be made by chiral synthesis 
fix>m chiral starting mat^ials under conditions which will not cause racemisation or 
epimerisation, or by derivatisation with a chiral reagent. 

The term **prodrug " as used in this specification includes derivatives of the carboxylic 

20 acid group which are converted in a mammal, particularly a human, into the carboxylic acid 
group or a salt or conjugate thereof. The term ^'prodrug " also includes derivatives of the 
hydroxy substituent (when R^ represents hydroxy) which are converted in a m a mma l, 
particularly a hirman^ into the hydroxy group or a salt or conjugate thereof. It should be 
understood that, whilst not being bound by theory, it is believed that most of the activity 

25 associated with the prodrugs arises £rom the activity of the conc^und of formula I into which 
the prodrugs are converted. Prodrugs can be prepared by routine methodology well within the 
capabilities of someone skilled in the art Various prodrags of carboxy and hydroxy are . 
known in the art For exanples of such prodrug derivatives, see: 
a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods iu 

30 Enzymology. 42: 309-396, edited by K Widder, et al (Academic Press, 1985); 
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b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 
p.ll3^191(1991); 

c) H. Bundgaard, Advanced Drug Delivery Reviews, 8: 1-38 (1992); 

5 d) H. Bundgaard, et al. Journal of Pharmaceutical Sciences, 77:285 (1988); and 
e) N. Kakeya, et al, CtemPharmBuU, 32:692 (1984). 

The above documents a to e are herein incorporated by reference. 
In vivo cleavable esters are just one type of prodrug of the parent molecule. An in vivo 
hydrolysable (or cleavable) ester of a conqpound of the formula (I) that contains a carboxy or 

10 a hydroxy group is, for example, a pharmaceuticaUy acceptable ester which is hydrolysed in 
the human or animal body to produce the par^ acid or alcohoL Suitable pharmaceutically 
acceptable esters for carboxy include Ci^alkoxymethyl esters, for example, metboxymethyl; 
Ci^alkanoyloxymethyl estors, for example, pivaloyloji^miiediyl; phthalidyl estei^; 
C3^cycloalkoxycarbonyloxyCi-6a]kyl esters, for example, 1-cyclohexyl-carbonylo^ethyl; 

15 l,3-dioxolen-2H>nylmethylestm, forexazEQ)le, 5-metlq^ 

dioxolen-2-onIymethyl; and Ci^alkoxycarbonyloxyethyl esters, for exan5>le, 
l-methoxycarbonyloxyethyl; and may be formed at any carboxy group in the corcQX)tmds of 
this invention. An in vivo hydrolysable (or cleavable) ester of a cono^und of the formula (1^ 
that contains a hydroxy group includes inorganic esters such as phosphate esters (iuchiding 

20 phosphoramidic cyclic esters) and o-acyloxyalkyl ethers and related confounds which as a 
result of the vivo hydrolysis of the ester breakdown to give tte parent hydroxy group/s. 
Bxanq^les of oe-acyloxyalkyl ethers include acetoxymetl:K>xy and 

2,2-dimethylpropiDnyloxy-medx>xy. A selection of in vivo hydrolysable ester forming groups 

for hydroxy include alkanoyl, benzoyl, phenylacetyl and substitut 
25 phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), dialkylcarbamoyl and 

M-(dia]kylaminoethyl)-J\r-alkylcarbainoyl (to give carbamates), dialkylamdnoacetyl and 

cazboxyacetyL Exanq^les of substituents on benzoyl include morptK)lino and piperazino linked 

firom a ring nitrogen atom via a methylene group to the 3- or 4r position of the benzoyl ring. 
A specific con^und of the invention is: 
30 (25)-2-ethoxy-3-[4-(2-{4-[(inethylsulfonyl)oxy]phenoxy acid 

and phartoaceutically acceptable saks thereof. 

It will also be understood that certain conopounds of th^ present invention may exist in 

solvated, for example hydrated, as well as unsolvated forms, It is to be understood that the 
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present invention encompasses all such solvated forms. Certain confounds of the present 
invention may exist as tautomers. It is to be understood that the present invention 
encoii^>asses all such tautom^. 
Methods of preparation 
5 The confounds of the invention may he prepared as outlined below. However, the 

invention is not limited to these methods, the confounds may also be prepared as described 
for structurally related con5X)unds in the prior art The reactions can be earned out according 
to standard procedures or as described in the experimental section. 

Con^unds of formula I naay be prepared by reacting a conqpound of formula n 

10 ' 

I 




COR"^ 



SO2CH3 II 



in which T is as previously defined and represents a protecting group for carboxyKc 

hydroxy group as described in the standard text "Protective Groups in Organic Synthesis", 2°^ 

Edition (1991) by Greene and Wuts, wilh a de-protecting reagent The protecting group may 
15 also be a resin, such as Wang resin or 2-chlorotrityl chloride resin. Protecting groups may be 
removed in accordance to techniques which are well known to those skilled in the art One 
such protecting group is where represents Ci^alkoxy group or an arylalkoxy group eg 
benzyloxy, such that COR^ represents an ester. Such esters can be reacted with a a de- 
protecting reagent e.g. a hydrolysing agent, for exanq^le lithium hydroxide in a mixture of 
20 THF and water, at a tenqjerature in the range of 0- lOO^C to give conq^ounds of fonnula 1. 

Coiqpounds of formula U are believed to be novel intermediates and are claimed as 
another aspect of the present inventioiL 

Compounds of formula n in whichT is O may be prepared by reacting a conopound of 
fonnula in 

25 . 



? 



SO2CH3 



III 
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witb a coxc^ound of formula IV 




IV 

in which is a protected hydroxy group, for exaxaplo is benzyloxy or ethoxy, in the 
presCTce of a coupling ag^, for exaoqile cyanoiDethylenetri-N-buty^hosphorane. 

Coxcpotmds of f orinula n in wUch T is S or NR may be prepared 
or by other methods known to those billed in the art For exaicple when T is NR a primary 
amine comprising one part of formula I may be formed and then alkylated or reductively 
alkylated to produce a secondary or totiary amine of formula I as required with optional 
protection and deprtoectfon st^s as cq>propnate. 

Compomds of fonnula in and IV may be pr^ared by ruethods des^^ 
Exaixq}les or by analogous methods known to those skilled in th& art 

The con^unds of the invention may be isolated from their reaction mixtures using 
conventional techniques. 

Persons skilled in die art wiU £^preciate that, in ord^ to obtain coi^^ 
invention in an alternative and in some occasions, noore convenient manner, the individual 
process st^s mentioned h^inbefoie loay be perfonned in diff(ra^ 
individual reactions may be performed at different stage in the overall route (Le. chemical 
transfomiations may be performed iq>on differmt intermediates to those associated 
h^inbefore with a particular reaction). 

The expression 'inert solvent" refers to a solvent which does not react with tiie starting 
materials, reagents, intemiediates or products in a manner which adv^sely ai^ts the yield of 
the desired product 
Pharmaceutical preparations 

The cnmpnnndR nf the hiveTifimi will Tinmr^fllly he aHmTniRteURd via fTy> nral^ pflrmtftral^ 

intravenous, intramuscular, subcutaneous or in other injectable ways, buccal, rectal, vaginal, 
transdermal and/or nasal mute and/nr via Tnhq]flfioTl/m ^h^ form pf phann^^cnittcf^] 
preparations con^srising a con^und of the preset invCTtion or a phamiaceutically 
acceptable salt, in a pharmaceutically acceptable dosage form. Depending upon the disorder 
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and patient to be treated and the route of administration, the cotopositions may be 
administered at varying doses. 

Suitable daily doses of the compounds of the invention in therapeutical treatment of 
humans are about O.OOOMOO mg/kg body weight, preferably 0.001-10 mg/kg body weight. 
5 Oral fonnolations are prefenied particularly tablets or capsules wWch 

formiilated by methods known to those skilled in the art to provide doses of the active 
con5X)und in the range of O.Smg to 500mg for example 1 mg, 3 nog, 5 mg, 10 mg, 25mg, 
50mg, lOOmg and 250mg. 

According to a further aspect of the invention there is thus provided a pharmaceutical 
10 formulation including any of the conopounds of the invention, or pharmaceutically acceptable 
derivatives thereof, in adnoixture with pharmaceutically acceptable adjuvants, diturats and/or 
carriers. 

Pharmacological properties 

The present conopounds of formula (I) are useful for the prophylaxis and/or treatment 

IS of clinical conditions associated with inherent or induced reduced sensitivity to insulin 
(ioisulin resistance) and associated metabolic disorders (also known as metabolic syndrome). 
These clinical conditions wiQ include, but will not be limited to, general obesity, abdominal 
obesity, arterial hyp^ension, hyperinsulinaemia, hyperglycaemia, type 2 diabetes and the 
dyslipidaemia characteristically appearing with insulin resistance. This dyslipidaemia, also 

20 known as the atherogenic lipoprotein profile, is characterised by moderately elevated non- 
estcrified fetty acids, elevated very low density lipoprotein (VLDIS) triglyceride rich particles, 
high Apo B levels, low high density Apoprotein (HDL) levels associated with low apoAI 
particle levels and high Apo B levels in the presence of snoall, dense, b w density lipoproteins 
(LDL) particles, phenotype B. 

25 The coiqpounds of the present invention are ejspected to be useful in treating patients 

with conobined or mixed hyperlipid^nias or various degrees of hypertriglyceridemias and 
postprandial dyslipidemia with or without other manifestations of the noetabolic syndroime. 

Treatment with the present con^unds is expected to lower the cardiovascular 
morbidity and mortahty associated with ath^osclerosis due to their antidyslipidaemic as well 

30 as antiinflammatory properties. The cardiovascular disease conditions include macro- 
angiopathies of various internal organs causing myocardial infarction, congestive heart 
faflore, cerebrovascular disease and paipheral arterial insufficiency of the lower extremities. 
Because of their insulin sensitizing effect the compounds of formula I are also expected to 
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prevent or delay the development of type 2 diabetes fiDm tbe m&tabolic syndrome and 
diabetes of pregnancy. Therefore the development of long-tenn conoplications associated with 
chronic hyperglycaemia in diabetes melliius such as the micro-angiopathies causing renal 
disease, retinal damage and per^heral vascular disease of the low^ limbs are expected to be 
5 delayed. louthermore the conqx)iiDds may be useful in treatment of various conditions outside 
the cardiovascular system whether or not associated with insulin resistance, like polycystic 
ovarian syndrome, obesity, cancer and states of inflammatory disease including 
neurodegenerative disorders such as mild cognitive nxpaim^nt, Alzheinouer's disease, 
Parkinson's disease and multiple sclerosis. 

10 The coiiq)omds of the present incvCTtion are expected 

glucose levels in patients suffering from type 2 diabetes. 

The present invention provides a method of treating or preventing dysl^idemias, the 
insulin resistance syndrome and/or metabolic disorders <as defined above) comprising the 
administration of a coiiqx>uDd of formula I to a Tnammfli (particularly a human) in need 

15 thereof 

The present inventk>n provides a method of treating or preventtog type 2 diabetes 
conqnising the administration of an effective anoount of a con[9X>und of formula I to a 
mainmal (particularly a huroan) in need diereof. 

In a iurther aspect the presoit invention provides th& 1^ 
20 as a medicament. 

In a further aspect the present invention provides tte use of a con^und of formula I 
in the n[]anuf£K?ture of a medicainrat for the treatment 
disoidars. 

Combination Iher^v 
25 Thecon^midsof the invention may be combined with an^ 

is useful in ib& treatment of disorders associated with tte development and progress of 
atherosclerosis such as hypotension, hyperlipidaCToias, dyslipidaenoias, diabetes and obesity. 
The compounds of the invention may be conibtned w^ 

decreases the ratio of LDL:HDL or an agent that causes a decrease in circulating levels of 
30 LDL^cholesterol. In patients with diabetes n^llitus tte compotmds of the invention may also 
be combined with then^utic agents used to treat concplicatiom related to micro- 
angiopathies. 
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Tbe conqx>unds of the invention may be used alongside otber therapies for the 
treatment of metabolic syndrome or type 2 diabetes and its associated con^lications, these 
include biguanide drugs, for example metformin, phenfomoin and bufbrmin, insulin 
(synthetic insulin analogues, amylin) and oral antitiyperglycemics (these are divided into 
prandial glucose regulators and alpha-glucosidase inhibitors). An example of an alpha- 
glucosidase inhibitor is acarbose or vogUbose or miglitoL An exan^le of a prandial glucose 
regulator is repaglinide or nateglinide. 

In another aspect of the invention, the confound of formula I, or a pharmaceutically 
acceptable salt thereof, may be adnoinistered in association with a PPAR modulating agent. 
PPAR modulating agents include but are not hmited to a PPAR a^ha and/or gamma and/or 
delta agonist, or pharmaceutically acc^table salts, solvates, solvates of such salts or prodrugs 
thereof. Suitable PPAR alpha and/or gamma agonists, pharmaceutically acceptable salts, 
solvates, solvates of such salts or prodrugs thereof are well known in the art. These include 
die coropounds described in WO 01/12187, WO 01/12612, WO 99/62870, WO 99/62872, 
WO 99/62871, WO 98/57941, WO 01/40170, WO 04/000790, WO 04/000295, WO 
04/000294, WO 03/051822, WO 03/051821, WO 02/096863, WO 03/051826, WO 
02/085844, WO 01/040172, J Med Chem, 1996, 39, 665, Expert Opinion on Therapeutic 
Patents, 10 (5), 623-634 (in particular the con:qM)unds desaibed in the patent applications 
listed on page 634) and J Med Chem, 2000, 43, 527 which are all incorporated herein by 
reference. Particularly a PPAR alpha and/or gamma and/or delta agonist refers to muraglitazar 
(BMS 298585), rivoghtazone (CS-01 1), netoglitazone (MCC-555), balagUtazone (DRF-2593, 
NN-2344), clofibrate, fenofibrate, bezafibrate, gemfibrozil , c^rofibrate, pioglitazone, 
rosiglitazone, AVE-0847, AVE-8134, CLX-0921, DRF-10945, DRF^32, LY-518674, LY- 
SIS, LY-929, 641597, GW-590735, GW-677954, GW-501516, MBX-102, ONO-5129, 
KRP-101, R-483 (BM131258), TAK-559 or TAK-654- Particularly a PPAR alpha and/or 
gamina and/or delta agonist refers to tesaglitazar ((S)-2-ethoxy-3-[4-(2-{4-nQethanesulphonyl- 
oxyphenyl}ethoxy)phenyl]propanoic acid) and phannaceutically acceptable salts thereof. 

In addition the combination of the invention may be used in conjunction with a 
sulfonylurea for exaxqple: glimepiride, glibenclamide (glyburide), gUclazide, glipizide, 
ghquidone, chloropropamide, tolbutamide, acetohexamide, glycopyramide, carbutamide, 
glibonuride, glisoxepid, glybuthiazole, glibuzole, glyhexandde, glymidine, glypinamide, 
phenbutamide, tolcylamide and tolazamide. Preferably the sulfonylurea is glimepiride or 
glibenclamide (glyburide). More preferably the sulfonylurea is glimepiride. Hierefore the 
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present invention includes adnuxiistration of a compound of the present invention in 
conjunction with one, two or more existing therapies described in this paragr^h, Hie doses of 
the other existing therapies for the treatment of type 2 diabetes and its associated 
conq>lications will be those known in the art and approved for use by regulatory bodies for 

5 exaniple the FDA and may be found in flie Orange Book published by the FDA. Alternatively 
smaller doses may be used as a result of the benefits d^ived &om the combination. The 
present invention also includes a cortpound of the present invention in combination with a 
cholesteroHowering agent The cholesteroHowering agents referred to in this application 
include but are not limited to inhibitors of HMG-CoA reductase (3-hydroxy-3-methylgl\rtaryl 

10 coenzyme A reductase). Suitably the HMG-Co A reductase inhibitor is a statin selected fix)m 
the group consisting of atorvastattn» b^astatin, coivastatin, dalvastatin, fluvastatin, 
itavastadn, lovastatin^ mevastatin, nicostatin, nivastatxn, pravastatin and simvastatin, or a 
pharmaceutically acceptable salt, especially sodium or calcium, or a solvate thereof, or a 
solvate of such a salt. A particular statin is atorvastadn, or a phanDnaceutically acceptable salt, 

15 solvate, solvate of such a salt or aprodrug thereof. A more particular statin is atorvastatin 
calcium salt A particularly preferred statin is, however, a compound with the chCToical name 
(E>7-[4-(4-fluoropbmyl)-6-isopn)pyl-2-[iBethyl(rnethylsu^ 

yl](3R,5S)-3,5-dihydrDxyhept-6-enoic acid, [also known as (E)-7-[4-(4^fhiorophenyI)-6- 
isopropyl-2-[N-mefliyl-JV-(n^thylsulfonyI)-a^ 

20 6-enoic acid ] or a pharmaceutically accqptable salt or solvate thneof, or a solvate of such a 
salt. The corqx)und (E)-7-(4-(4-fhiorophenyl)-6-isopropyl-2-[n»thyl-(tneth^ 
am]no]-pyrimidin-5-yl](3R,SS>3,5-dihydroxyhept*6-CToic acid, and its calcium and sodium 
salts are disclosed in European Patent .^^lication. Publication No. EP-A-0521471, and in 
Bioorganic and Medicinal Ch^stry, (1997), 5(2), 437-444. This latter statin is now known 

25 under its generic name rosuvastatin. 

In the present application, the term "cholesterol-lowering agent*' also includes 
chemical nsodiiications of die HMO-CdA reductase inhibitors, such as esters, prodrugs and 
metabolites, whether active or inactive. 

The present invention also includes a compound of the present invention in 

30 com b in a tion with a bile acid sequestering agent, for exaiDple co]estq)ol or cholestyramine or 
cholestageL 

The present invention also includes a coni^und of the present invention in 
combination with an inhibitor of the ileal bile acid transport system (IBAT inhibitor). 
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Suitable conqx>und5 possessing IB AT inhibitory activity have been described, see for 
instance the compounds described in WO 93/16055, WO 94/18183, WO 94/18184, WO 
94/24087, WO 96/05188, WO 96/08484, WO 96/16051, WO 97/33882, WO98/07749, WO 
98/38182, WO 98/40375, WO 98/56757, WO 99/32478, WO 99/35135, WO 99/64409, WO 
99/64410, WO 00/01687, WO 00/20392, WO 00/20393, WO 00/20410, WO 00/20437, WO 
01/34570,;WO 00/35889, WO 00/47568, WO 00/61568, WO 01/68637, WO 01/68096, WO 
02/08211, WO 00/38725, WO 00/38726, WO 00/38727, WO 00/38728, WO 00/38729, DE 
19825804, JP 10072371, US 5070103, EP 251 315, BP 417 725, BP 489 423, EP 549 967, EP 
573 848, EP 624 593, BP 624 594, EP 624 595, BP 869 121, EP 864 582, and EP 1 070 703, 
and the contents of diese patent applications, particularly the con^unds described in claim 1 
and the named exanoples, are incorporated herein by reference. 

Particular classes of IBAT inbibitors suitable for use in the present invention are 
benzothiepines, and the conq)Ounds described in the claims, particularly claim 1, of WO 
00/01687, WO 96/08484 and WO 97/33882 are incorporated herein by reference. Other 
suitable classes of IBAT inhibitors are the 1,2-beDzothiazepines, l,4*brazothiazepines and 
1 ,5-benzothiazepines. A further suitable class of IBAT inhibitors is the 1 ,2,5- 
benzothiadiazepiaes. 

One particular suitable con5)ound possessing IBAT inhibitory activity is (3jR,522)-3- 
butyl-3-ethyl- 1 , l-dioxido-5-phCTiyl-2,3,4,5-tetrahydro- 1 ,4-benzothiazepin-8-yl P-D- 
ghicopyranosiduronic acid (BP 864 582). Otl^r suitable IBAT inhibitors include one of. 
l,l-dioxo-3,3-^iT>utyl-5-phenyl-7-metbylthio-8-(JV-{^^^ 
carbaxmyl]iDethyl}carbainoytiB&tboxy)-2,3,4,5-tetrahydro- 1,5-t^^ 
l,l-dioxo.3,3Haibutyl-5-phenyl-7-methylthio-8-(iy^ 
hydroxybenzyl}carbaniDylmefhoxy)-2,3,4,5-tetrahydro- l,5-b«^ 
l,l.dioxo-3,3-di!mtyl-5-phenyl-7-methyltWo-8-(J\^{^^^ 

sulphoeaiyl)carbanioyl]n^thyl }carbanMylnaethoxy)-2,3,4,5'tetrahyd^^ 1 ,5-b»izothiazepine; 
l,l-dioxo-3-butyl-3-ethyl-5-phenyl-7-iiiethyltMo-8<i\^{(R)^^ 

su^hoethyl)carbamoyl] methyl } carbamoyh3iBthDxy)-2,3 ,4,5-tetrahydro- 1 ,5-benzothiaz^ine; 
1 , l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(iV- { (R)-a-[iV'-(2-su^phoethyl)carbamoyl]-4- 
hydroxybenzyl}carbaiQoylaiethoxy)-2,3,4,5-tetrahydro- l,5*-bei^ 
l,l-dioxo-3-butyl-3-ethyl.5-phenyl-7-inethyltMo-8-(iS^{^^ 

carbamDyl]-4-hydroxybenzyl}carban:M3ylinethoxy)-2 ,3 ,4,5-trtrahydro- 1 ,5-beDzothiazepine; 
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14-dioxo-3-butyl-3-ethyl-5-phOTyl-7-n»tiiyliMo~8-(Ar-{(R)-ar[JV'-(2- 
car1x>xyethyl)carbsmaoyqbe]izyl}carbairoylii^ 
l,l-dfoxo-33-dibiityl-5-phBnyl-7-methyltMo-8-(iV^{(R)-a-[iS^H2-ca^ 
hydroxyben2yl}carbainoylmethDxy)-23,4,5-tetrahydio-l,5-bei^ 
5 1 J-dioxo-3-btityl-3-ethyl-5-plMaiyl-7-metbylt^ 
caAaiiK)yl]beiizyl}carbaiDoylmethDxy)-23»4,5-te^ 
lJ-dioxo-33-<iibutyl-5-phenyl-7 
beii2yl}cai*aiiK)ylineiiioxy)-23,4»5-tetr^ 
14-dioxo-33-dibutyl-5-pWyl-7-methyltW^ 
10 fluoiobe!nzyl}carbainoylmeth^ 

ljKiioxo-3-butyl.3-ethyl-5-phenyl-7-metliyl^^ 

carboxyethyl)carbainoyl]beii2yl } carbaiiK)ylniethoxy)-23,4,5-tetrahydro-- 1 ,5-benzx>tifcdazepiiie; 

1 4-dioxo-33-diTmtyl-5-pheByl-7-methyltMo-8KA^^ 1 - 

carboxyetliyl)cail5a2iiDyl]benzyl }carbaniDylii^^ 1 ,5-beiizothiazepiiie; 

15 l,l-dioxD-33-dfl>utyt5-pl}enyl-7-methylthi^^ 
cai1x>xyetliyl)carbaimyl]-2-hyd]X>xyethyl}c^^ 
teti^ydn>- 1,5-beiizothiazepme; 
14-dioxo-3-batyl-3-etiiyl-5-pl»nylr7-methyllhi 

20 l,l-dioxo-3-butyl-3-efhyl-5-ptenyl-7-ineaiylthio-8 
m&thyI)carbarDDyl]benzyl}carbamDylii3e^ 
14-dioxo-3-butyl-3-ethyl-5-phmyl-7-rne1hyltMo-8-{J^^ 

[(hydroxy)(iiiethyl)phDsplK)iT^l]etbyl}carb }-2,3 ,4,5- 

tetiubydro- 1 ,5-benzothiazq>ine; 
25 14-<Koxo-33-dibatyl-5-phenyl-7-methylt^ 
cai1x>xyethyl)carbamoyl]b&iizyl}carba^ 

14"dioxo-33-d£butyl-5-phenyl-7-me^ ^ 
pho^ho]7l]etbyl}carbazDpy1)-^hydioxybeiiz^ 

benzothiaz^me; » 
30 14-<Koxo-33-dibutyl-5-phenyl-7-inetbyltl^^ 
phosphoryl]ethyl}carbanK>yl)-4-hydro 
benzothiazepine; 
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1 . 1 .dioxo-33-dibutyl-5-phenyl-7-inefliyltWo-8-(iV- { 0^^^^ 

caiboxyethyl)carbainoyl]benzyl }carbamoylinet^ 

1 , l-dioxo-33-diT3utyl-5-phenyl-7-methoxy-84Ar-{ (R)-a-[^^^ 

hy droxybenzy 1 }carbamoy liiiethoxy]-2,3 ,4,5-tetrahydro- 1 ,5-benzothiazepme; 
5 1 , 1 -dioxo-33-dibutyl-5-phenyl-7-methylthio^8--(iV- { (R)-a-[Ar-((R)- l-carboxy-2-metliylthio- 

ethyl)carbainDyl] -4-hydroxybeiizyl }carbamoylmethoxy)-2,3,4,5-tetrahydro- 1 ,2,5- 
. benzothiadiazepiae; 

14-dioxo-33-dibutyl-5-phenyl-7-inethylthio-8KiV-{(^^^ 

hydn)xypropyl)carbanM>yl]-4-hydroxybenzyl}carbai^ 
10 beozothiadiazepine; 

l,l-dioxo-3,3-diT>utyl-5-phenyl-7-n5ethyltto 

methylpropyl)carbaiiioy 1] -4-hydroxybenzyl }carbarnoyhiietiK)xy)-2,3,4,5»tetrahydro- 1 ,2,5- 
beBzotbiadiazepine; 

l,l-dioxo-3,3-diTmtyl-5-pheByl-7-methyltWo-8-(i^^ 
15 carbam?yl]-4-hydroxybenzyl}carbaiiioyliriethoxy)-2,3,4,5-^^ 
benzothiadiazepiae; 

1 jHiioxo-3,3-dibutyl-5-phenyl-7-iiiethyltMo-8-(iV- 
carbaiDoyl]benzyl)carbanK)ylmet^ 
14-dioxo-33'^butyl-5-phenyl-7-methyltMo-8-(iV-{^^^ 
20 carbaxipyl]beBzyl}carban]oy]izieth0xy)-2,3,4»5-te^ 

l,l-dioxo-3,3-dibutyl.5-phenyl-7-niethyltMo-8-(A^.{(R)-a-[^^^ 

hydroxypropyl)carbamoyl]beiizyl)carbamoyliiiBthoxy)-^ 

benzodiiadiazepine; 

1 , l-dioxo-33-dibutyl-5-phenyl-7-methylthio-8-(/^^ { (R)-a-[iV-(2-sidphoethyl)carbanioyl]-4- 
25 hydroxybenzyl}carbaiix)y]metlK>xy)-23>4,5-tetrah^ 
14-<iioxo-3,3-dibutyl.5-phenyt7-ineliiylt^^ 
carboxyethyl)carbanK>y5-^hydroxybeiizyl}carbamDylm^ 
benzotbiadiazepine; 

l,l-dioxo-3,3-dibutyl-5-phenyl-7-methylthio-8-(i\r^ 
30 iiiethyltMoethyl)caibaimylJbeiizyl}carbanK)yli» 
benzotbiadiazepine; 
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1 4-dioxo-33-<fibutyl-5-^phenyl-7-inethyitMo-8-^^^ 
carboxyethyl)carbaiiK>y5propyl)carbaniDygbem^ 
1 ,2^-beiizothiadiaz^me; 

lJ-dioxo-33-dibutyl-5-phenyl'7-methyltWo-8-(iN^ 
5 iiiethylpropyl)carbanK>yl]beiizyl}carbai}aDyli^ 
benzothiadiazepine; 

1 , 1 -Dioxo-33-dibutyl.5-phenyl-7-methyltWo-8-^^^ { (Rya-[N-{(Sy l-carboxypropyl) 

carbairiDyl]-4-hydroxybenzyl}carbamDyli^ 1 ^,5- 

benzothiadiazepine; 
10 14-Dioxo.33-dibutyl-5-phenyl-7-methyltMo-8-[^^^ 

(3,4-dihydroxyphCTyl)prop-2-yl]cai*ainDyl}-^ 

tetrahydro^ 1 ,2^-benzbiluadiazepiiie; 

l,l-Dioxo-33-<Hbutyl-5-pheiiyl.7-methylthio-8-(iS^^ 

23»4,5,6-pentahydroxyhexyI)carbamDyl]-4-hydjx)xyl^ 
15 teti:ahydro-l,2,5-benzotliiadiazepme; and 

14-Dioxo-33-diT>utyl-5-phenyl-7-mBthyltMo-8-(^^ 

23744*6-pentahydiX)xyhexyl)caibamoyI]beiizyl )caibaiiioylmetlK>xy)-23 A5-teti^^ 
l,2>5-bmzoihiadiazepme; 

or a pbarmaceatically acceptable salt, solvate, solvate of such a salt or aprodmg thereof. 
20 According to an additional further aspect of the presCT^t invention th^ is provided a 

combination treatment conoprising the administration of an effective amount of a con^und 
of the fornoula I, or a pharinaceuticaUy acceptable 

prodrug thereof, optionally togetbv with a pharmaceutically acceptable diluent or carrier, 
with the simultaneous, sequential or separate administration one or more of die following 
25 agents selected from: 

a CBTP (cholesteryl estCT transf^ protem) inhibitor, for example those referenced and 
described in WO 00/38725 page 7 line 22 - page 10, line 17 which are incorporated hi^in by 
reference; 

a cholest^ol absorption antagonist for exaxopl^ azetidinones such as SCH 58235 and tbose 
30 described in US 5,767, 115 which are incorporated herein by refo^ce; 

a MTP (microsomal transfa protdn) inhibitor for exanqple those described in Science, 282, 
751-54, 1998 which are incorporated herein by refer^ce; 
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a zdcotmic acid derivative, inciudiBg slow release and combination products, for example, 
nicotinic acid (niacin), acipimox and niceritrol; 
a phytosterol compound for exaiiq>le stanols; 
probucol; 

an omega-3 fatty acid for example Omacor™; 

an anti-obesity con^wimd for example orlistat (EP 129,748) and sibutramine (GB 2,184,122 
and US 4,929,629); 

an antihypertensive coii5>oimd for exan[q>le an angiotensin converting enzyme (ACE) 
inbibitor, an angiotensin n receptor antagonist, an andrenergic blocker, an alpha andren^gic 
blocker, a beta andrenergic blocker for exanpple metoprolol, a mixed alpha/beta andrenergic 
blocker, an andrenergic stimulant, calcium channel blocker, an blocker, a saluretic, a 
diuretic or a vasodilator; 

a CBl antagonist or inverse agonist for example as described in WOOl/70700 and EP 65635 ; 
aspirin; 

a Melanin concentrating hormone (MCH) antagonist; 
a PDK inhibitor; or 

loodulators of nuclear receptors for exsanple LXR, FXR, RXR, and RORalpha; 
or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, 
optionally together with a pharmaceutically acceptable diluent or earner to a warmrblooded 
animal, such as man in need of such therapeutic treatm&nt. 

Particular ACE inhibitors or pharmaceutically acceptable salts, solvates, solvate of 
such salts or a prodrugs thereof, including active metabolites, which can be used in 
conabination with a compound of fommla I include but are not limited to, the following 
compounds: alacepril, alatriopril, altiopril calcium^ ancovenin, benazepril, benazepril 
hydrochloride, benazeprilat, benzoylcaptopril, csqptopril, captopril-cysteine, captopril- 
glutathione, ceranapril, ceranopril, ceronapril, cilazapril, cilazaprilat, delapril, delapril-diacid, 
enalapril, enal^rilat, enapril, epicaptopril, foroxymithine, fosfenopril, fosenopril, fosenopril 
sodium, fosinopril, fosinopril sodium, fosinoprilat, fosinoprilic acid, glycopril, hemorphin-4, 
idraprfl, imidapril, indolapril, indolaprilat, libenzapril, Usinopril, lyciumin A, lycrumxn B, 
mixartpril, moexipril, moexiprilat, moveltipril, muracein A, muracein B, muracehi C, 
pentopril, perindopril, perindoprilat, pivalopril, pivopril, quinapril, quin^ril hydrochloride, 
quinaprilat, ramipril, ramiprilat, spirapril, spiraprU hydrochloride, spiraprilat, spiropril, 
spiropril hydrochloride, temocapril, temocapril hydrochloride, teprotide, trandolapril. 
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trandolaprilat, utibapril, zabicipril, zabiciprilat, zofeiopril and zofenopiilat Preferred ACE 
inhibitors for use in (he preseiit invention are ramipril, ramiprilat, lisinopril, ooalapril and 
enalaprilat. More preferred ACE inhibitors for uses in the present invention are ramipril and 
raxoiprilat. 

5 Preferred angiotensin n antagonists, phannaceutically acceptable salts, solvates, 

solvate of such salts or a prodrugs th&reof for use in combination with a confound of formula 
t iQclude, but are not limited to, compounds: candesartan, candesartan cilexetil, losartan, 
valsartan, irbesartan, tasosartan, telmisartan and eprosartan Particxilarly preferred angiotensin 
n antagonists or phaimaceutically acceptable derivatives tb^:eof for use in the present 

10 invration are candesartan and candesartan cilexetiL 

Iherefore in an additional feature of the invention, there is provided a method for for 
the treatment of type 2 diabetes and its associated complications in a warm-blooded animal, 
suchas man, in need of such treatment which conqnises administering to said animal an 
efifective amount of a coirpoimd of formula I, or a phaimaceutically acc^table salt, solvate, 

15 solvate of such a salt or a prodrug thereof in simultaneous, sequential or separate 
admimstration with an effective ainount of one the other coii^^^ 

coinbination section, or apharmaceutically acceptable salt, solvate, solvate of such a salt or a . 
prodrug thereof . 

Therefore in an additional feature of the invention, there is provided a method of 
20 treating hyperlipidemic conditions in a warmrblooded antmal, such as man, in need of such 
treatment which comprises administering to said animal an effective amount of a cpn^und 
of formula I, or a phannaceutically acceptable salt, solvate, solvate of such a salt or a prodrug 
thereof in sunultaneous, sequential or separate administration with an effective amount of one 
the other compounds describe^ in this combination section or a pharmaceutically acceptable 
2S salt, solvate, solvate of such a salt or a prodrug thereof* 

Afifinr dmg in a farther Rspesct of the invention there is provided a pharmaceutical 
conq^osition which comprises a con^und of formula I, or a pharmaceutically acceptable salt, 
solvate, solvate of such a salt or a prodrug thereof, and one of the other coiq>ounds described 
in this combination section or a pharmaceutically acceptable salt, solvate, solvate of such a 
30 salt or a prodrag thereof, in association with a pharmaceutically acc^table dUuent or cairier. 
According to a further aspect of the present invention (here is provided a kit 
compising a conq>ound of formula I, or a pharmaceutically acc^table salt, solvate, solvate of 
such a saU or a prodrug th^eof, and one of the oth^ con^u^ 
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combination section or a phaimaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof. 

According to a further aspect of the present invention there is provided a kit 
comprising: 

5 a) a confound of formula I, or a pharmaceutically acc^table salt, solvate, solvate of such a 
salt or a prodrug thereof, in a first unit dosage fbmi; 

b) one of the other compounds described in this combination section or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodmg thereof; in a second unit dosage 
form; and 

10 c) container means for containing said first and second dosage fonns. 

According to a further aspect of the present invention there is provided aldt 
coiiq)rising: 

a) a compound of formula I, or a pbamiaceutically acceptable salt, solvate, solvate of such a 
salt or a prodrug thereof, together with a pharmaceuticalLy acceptable diluent or carrier, in a 

15 first unit dosage fomu 

b) one of the other conponnds described in this combination section or a pharmaceutically 
acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in a second unit dosage 
form; and 

c) container means for containing said first and second dosage forms. 

20 According to anothw feature of the invention there is provided the use of a compound 

of the formnla I, or a phannaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the other con^nnds described in this combination section, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the 
manufacture of a medicamCTt for use in the the treatment of metabolic syndrome or type 2 

25 diabetes and its associated complications in a warmrblooded animal, such as man. 

According to another filature of the invention there is jprovided the use of a confound 
of the formula I, or a pharmaceutically acceptable salt, solvate, solvate of such a salt or a 
prodrug thereof, and one of the oth^ com^undis describeld in this combination section, or a 
pharmaceutically acceptable salt, solvate, solvate of such a salt or a prodrug thereof, in the 

30 manufacture of a naedicaooent for nse in the trealment of hyp^lipidaenoic conditions in a 
warm-blooded animal, such as man. 

According to a further aspect of the present invention. there is provided a combination 
treatment conprising the administration of an effective amount of a con^und of the fonnula 
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I, or a phannaceutically accq>table salt, solvate, solvate of such a sab or a prodrug thereof, 
optionally togeth^ with a pharmaceuticaUy acceptable diluent or carrier, with the 
shnultaneous, sequential or separate administration of an effective amount of one of the other 
conG^unds described in this coxnbination section, or a phannaceutically acceptable salt, 
5 solvate, solvate of such a salt or a prodrug thereof, optionally together with a 
pharmaceutically acceptable diluent or carrier to a warm-blooded animal, such as man in need 
of such ther^utic treatment 

NMR and ^^C NMR measuremmts were p^oxxned on a Varian Mercury 300 or Varian 
10 UNITY phis 400, 500 or 600 spectrometers, operating at fieqoencies of 300, 400, 500 and 
600 MHz, respectively, and at fiequencies of 75, 100, 125 and 150 MHz, respectively. 
Measurements were noade on the delta scale (S). 

Unless otherwise stated, chemical shifts are givra in ppm with 



standard. 




15 Abbieviations 




DMSO 


dimethyl sulfoxide 


EtOAc 


ethyl acetate 


DMF 


iV,A/^dimethylformamide 


TEIF 


tetrahydrofuran 


20 MeCN 


acetonitrile 


MeOH 


methanol 


TFA 


trifluoroacetic acid 


triflic 


trifluoroacetic 


NH4OAC 


ammonium acetate 



H 
B 




H 

triplet 

singlet 

doublet 



25 9-BBNis 
t 
s 
d 
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m 



bs 



q 



quartet 
multiple!: 
broad singlet 



5 H^ample 1 

a) Ethyl (2S^.2-efhosy-3-(4-{[(trmuorome11iyl)sulfonyl]o^ 

A cooled solution of triflic anhydride (1.24 g, 4.39 nunol) in CH2CI2 (13 mL) was slowly 
added to a solution of trietbylatnine (0.61 g, 6.0 mmol) and ethyl (25)-2-ethoxy-3-(4- 
hydroxyphmyl)propanoate (prepared as described in W099/62872) (0.95 g, 4.0 namol) in 

10 CHaCIa (20 mL) at-- 40 under argon. The reaction mixture was 

and washed wifli cooled 0.5 M aqueous KHSO4, saturated aqueous NaHCOs, and brine, dried 
over Na2S04 and evaporated to give the title conopound as an oil (1 .42 g, 96 %). 

NMR (CICb, 400 MHz): S 1.09 (t, 3 H, /= 7 Hz), 1.18 (t, 3 H, /= 7 Hz). 2.99 (d, 1 H, / 
= 8Hz), 3.00(d, lH,/=5Hz),3.30(dq, 1 H,7=7 and9 Hz), 3.60(dq, lH,/=7and9 

15 Hz), 3.97 (dd, 1 H, /= 5 and 8 Hz), 4.13 (q, 2 H, /= 7 Hz), 7.15 (dm, 2 H, 7= 9 Hz), 7.30 
(dm, 2 H, 7=9 Hz). 

'^C NMR (CDCI3, 100 MHz,): 5 14.0, 14.8, 38.4, 60.8, 66.2, 79.4, 1 18.6 (q, J = 320 Hz), 
120.9,131.1,137.9,148.3,171.9 

b) E^yl (2S^<2-eUio^-3-(4-vmy]^]LeiiyI)propaiioate 

20 Tributyl(vinyl)staniiane (0,98 g> 3. 1 namol) was added to a nmxture of 

dicMorobis(triphenylp3bosphine)palladium(II) (95 mg, 0.13 mmol), LiCl (0.57 g, 13.5 mmol), 
and ethyl (25)-2-etlK)xy-3K4-{[(trifhu)romethyl)sutf^ (1-00 g, 

2.70 mnool) in anhydrous DMF (20 noL) under ai^gon. The reaction mixture was heated to 
reflux ovemig^ cooled to roomtencqperature, and poured into wat». The aqueous phase was 

25 extr^ed with eHhsr and the combined organic extracts were washed with water and brine, 
dried (MgS04) and filtered, and the solvent was removed imder reduced pressure. The crude 
product was chromatographed over silica gel using a mixture of ethyl acetate and heptane 
(20:1) as the mobile phase to afford the title con5>ound (0.45 g, 67 %). 



'H NMR (CDCI3, 400 MHz): 5 1.16 (t, 3 H, /= 7 Hz), 1.22 (t, 3 H, /= 7 Hz), 3.00 (m, 2 H), 
30 3.35 (dq, 1 H, 7= 7 and9 Hz), 3.60(dq, 1 H, /= 7 and 9 Hz), 4.00 (dd, 1 H, /= 6 and7 Hz), 
4.17 (q, 2 H, 7=7 Hz), 5.20 (dd, 1 H. 7= 11 and 1 Hz), 5,71 (dd, 1 H, 7= 18 and 1 Hz), 6.69 
(dd, 1 H,7= 18 and 11 Hz), 7.20 (dm, 2 H,7= 8Hz), 7.33 (dm, 2H,7= 8 Hz). 
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NMR (CDCb, 100 MHz,): 5 14.2. 15.0, 39.0, 60.8, 66.2, 80.1, 113.3, 126.1, 129.5, 135.9, 
136.6, 136.9, 172.4. 

c) Ethyl (25)-2-edios7-3-[4-(2-]iydroa7etiiyl)phenyl]propaiioate 

9-BBN (3.0 miiiol, 6 mL of a 0.5 M solution in hexanes) was added to a stirred solution of 
5 ethyl (25)-2-ethoxy-3-(4-vinylph!raiyl)propanoate (0.37 g, 1.48 mmol) in dry THF under 
argon. The reaction nnxture was stirred for 22 h imder argoa Trimethylamine N-oxide 
dihydrate (0.60 g, 5.4 maxjl) was added and the mixture was heated to reflux overnight and 
diluted wilh etha: (50 noL). The organic layer was washed wifli brine (x 3), dried (MgS04), 
flitted, and evirated. The crude product was porijQed by flash chroniatogrq>hy (silica, 
10 h^tane/ethyl acetate 3:1) to give the title conpound as an colorless oil (0.24 g, 62 %). 

*H NMR (CDCb, 600 MHz): 5 1.17 (t, 3 H, /:= 7 Hz), 1.22 (t, 3 H, /= 7 Hz), 2.84 (t. 2 H. /= 
7 Hz), 2.99 (m. 2 H), 3.36 (dq, 1 H, / « 7 and 9 Hz), 3.60 (dq, 1 H, /= 7 and 9 Hz), 3.84 (m. 1 
H), 400 (t, 2 H, /= 7 Hz), 417 (q, 2 H. /= 7 Hz), 7.14 (dm, 2 H, /= 8 Hz), 7.19 (dni, 2 H, / 
= 8Hz). 

15 NMR (CDCb, 75 MHz): 5 14.2, 15.1, 38.8, 38.9, 60.8, 63.6, 66.1, 80.1, 128.7, 129.4, 
135.1, 136.6, 172.3. 

d) Efliyl (2S)-2-e(faQ8y-3-[4K2-{4-[(me1iiy]siilfonyI)oxy]pheimsy}e1hyl^^ 
proj^moate 

A solution of cyanon»lhyleiietri-N-bu^^hDq)horane (0.663 g, 2.75 mmol) in THF (1.5 naL) 
20 was added to a solutiDn of ethyl (25)-2-«tl»xy-3-[4-(2-lofdroxyethyI)phenyl]-propanoate 
(0.244 g, 0.92 xmnoQ and 4-hydi03^hBnyl metbanesulfonate (0.172 g, 0.92 mmol) in TEIF 
(1.5 mL). Hie reactbn mixture was Isated at 150 "C in a miCTowavc oven for 10 nmnites. 
The solvent was removed xa^xx reduced pressure. The crude product was purified by flash 
chromatography (silica, heptane/etbyl acetate 3: 1 as the mobile phase) affording 0. 167 g (42 
25 %) of the title conq>ound. 

NMR (CDCI3, 400 MHz): 1.17 (t, 3 H, /= 7 Hz), 1.21 (t, 3 H, /= 7 Hz), 2.99 (m. 2 H). 
3.06 (t, 2 H, /= 7 Hz), 3.10 (s, 3 H), 3.36 (dq, 1 H.7= 7 and 9 Hz), 3.61 (dq, 1 H. /= 7 and 9 
Hz). 4.01 (m. 1 H). 4 10-4.20 (no. 4 H), 6.89 (dm, 2 H), 7. 18 (dm, 2 H), 7. 19 (bs, 4 H). 
"C NMR (CDCb. 75 MHz): 142, 15.0, 35.2, 36.9, 38.8, 60.7, 66.1, 69.0, 80,0, 115.3, 122.8, 
30 128.6, 129.3, 135.2, 136.0, 142.4, 157.5, 172.2. 

e) (2S)-2-Ethoxy-3-[4-(M^[(me^lsulfonyI)osy]plimosy}^ 
add 
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Lithium hydroxide (27 mg, 1. 15 mmol) was added to a solution of ethyl (25)-2-ethoxy-3-[4- 
(2-{4-I(inethylsulfonyl)oxy]phenoxy}ethyl)phenyl]propano^^ (167 mg, 0.38 mmol) in 
THF/water 4: 1 (5 mL). the reaction mixture was stirred at room temperature overnight and 1 
M HCl (2 mL) was added. The THF was removed under reduced pressure. The aqueous phase 

5 was diluted with water and extracted three times with CBiCh in a Phase Separator.The 
combined organic layers were evaporated The residue was purified by preparative HPLC to 
give the product as a colorless oil (129 mg, 83 %). 

NMR (CXbOD. 500 MHz): 5 L08 (t, 3 H, /= 7 Hz), 2.86 (dd, 1 H, /= 9 and 14 Hz), 
3-02 (m, 3 H), 3.12 (s, 3 H), 3.27 (dq, 1 H, /= 7 and 9 Hz), 3.57 (dq, 1 H, /= 7 and 9 Hz), 

10 3.93 (dd, 1 H, /= 4 and 9 Hz), 4.12 (t, 2 H, /= 7 Hz). 6,90 (dm, 2 H, 9 Hz), 7.16-7.22 (m, 
6H). 

'^C NMR (CD3OD,100MHz): 5 15.3, 36.2, 37.1, 40.1, 66.7, 70.3, 82.5, 116.5, 124.2, 129.8, 
130.5, 137.5, 137.7. 144.3, 159.2, 178.2. . 

The term a phenyl Ci-ealkyl group as used in this specification means that this group is 
15 attachedtotherestofthenjoleculeby the alkyl group, for exan5)lebenzyL 

Biological activity 

The conopounds of the invention were tested in the assays described in WO03/051821. 
The con5)ounds of formula I have affinity PPARa and PPARy. The compounds of formula I 
are selected because of their sup^ior PPAR alpha/gamma profile in vitro and/or higher 
20 afEmity and/or better in vivo efficacy. The con[QX>unds also have a better selectivity profQe, 
which is expected to in^Jiove in viva safety. 

In addition the con^pounds of the present invention may have improved DMPK (Drug 
Metabolism and Pharmacokinetic) properties, for exanq>le improved metaboUc stability in 
vitro or bioavailability. The conpounds also have an improved solubility and/or a piomisiag 
25 toxicological profile. 



